ABSTRACT
INTRODUCTION
The coconut palm, Cocos nucifera L., is undoubtedly an important cash crop in the economy of the coastal belt of Ghana (Adams et al., 1996) . Unfortunately, the coconut industry is under a devastating threat by a lethal yellowing disease known in Ghana as Cape St. Paul Wilt Disease (Dery et al., 1997; 2008) . Apart from the disease threat, the coconut industry is faced with the problem of low nut yield in the "disease-free zone" of the coconut belt due to poor weed control and soil fertility maintenance among others (Ofori and Nkansah-Poku, 1997) .
The most practical way to ensure successful replanting of the devastated fields and to moti-vate farmers to maintain old coconut farms is to develop suitable and profitable coconut-based cropping systems .
Intercropping is a major cropping system for coconut cultivation worldwide (Liyanage et al., 1985; Magat, 2004; Ohler, 2007) . Intercropping represents a more efficient use of natural resources and labour (Fordham, 1983) ; broadens farmer's income/ food security base and helps in weed control (Bonneau and Sugarianto, 1999) . Locally, a survey report indicated that 99% of young coconut plantings in the coconut belt were intercropped with food crops and 79% of the intercrops involved cassava planting (Ollivier et al., 2006) . Consequently, a study was initiated to develop appropriate coconutcassava intercropping systems to motivate farmers to replant their devastated fields and also maintain old coconut farms to improve nut yield. This paper evaluates growth of young coconut and nut yield of old coconut and their nutrient status under coconut-cassava intercropping systems. (Dery et al., 1997 (Dery et al., , 2008 . Planting was done at 8.5m triangular spacing with vertical inter-rows of 7.4m wide. Plot size was 42.5m x 14.8m. A total of 48kg N/ha; 62kg P 2 O 5 /ha; 117kg K 2 O/ ha and 38kg MgO/ha were applied in the form of urea, triple superphosphate (TSP); muriate of potash (MOP) and magnesium sulphate (MgSO 4 ) to the young coconut as basal fertilizers. Fertilizer dosage was split 44% and 56% and applied in years two and three in a ring form around coconut. Intercropping was done with an improved cassava variety ("CRIAgbelifia") one week after planting coconut and harvested 15 months later. Cassava was spaced 1m x 1m in the vertical inter-rows but kept 1.7m away from the coconut palms to obtain five rows of cassava between two rows of coconut. Fertilizer treatments in the form of Urea, TSP and MOP were split 50% and applied 4 and 12 weeks after planting. The application was done in bands on two sides of the cassava stands and granules were buried in the soil.
MATERIALS AND METHODS
Growth of MYD x VTT coconut hybrid was assessed by collar girth and leaf emission measurements at yearly interval. Collar girth was measured at the soil level. Coconut leaf rank four was sampled in year one and leaf rank nine was sampled in years two and three for analysis (Santos et al., 1996) . GenStat Discovery Edition 3 statistical software was used for data analysis. Data were subjected to Two-Way Anova (in Randomized Blocks) and comparisons of interest (C1, C2 and C3) were tested using ANOVA contrast. Comparisons with Fprobability ≤ 0.05 were declared significant. (Santos et al., 1996) . Data analyses were the same as in experiment I.
RESULTS

Experiment I Nutrient status of young coconut
Leaf Ca of coconut intercropped with fertilized cassava (mean of 0.202%) was significantly (P<0.05) lower than that of coconut intercropped with non-fertilized cassava (mean of 0.273%). There were no significant (P>0.05) differences between the cropping systems relative to leaf N, P, K and Mg even though leaf nutrient profile of sole coconut appeared to have advantage over intercropped coconut (Table 1) . Growth parameters increased significantly (P<0.01) across the sampling times for all the cropping systems. However, the interaction effects between cropping system and time on the growth parameters were not significant (P>0.05).
Experiment II Leaf nutrient status of old coconut
Apart from leaf K, nutrient profiles of old 
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WAT trees at the onset of the study generally met the critical levels for optimum nut yield (Table 4) .
Percent change in nutrient profile over the study period was significant (p<0.05) for leaf K and Mg but not leaf N, P and Ca (Table 5) . Contrast analysis of leaf K indicates a significant (P= 0.01) difference between coconut intercropped with fertilized cassava (change in % K, 0.190) and coconut intercropped with non -fertilized cassava (change in % K, -0.200). For leaf Mg, contrast analysis shows a significant (P<0.05) difference between sole coconut (change in % Mg, 0.185) and intercropped coconut (change in % Mg, 0.125).
Nut gain in old coconut
Nut yield of old coconut was significantly (P<0.05) affected by coconut-cassava intercropping systems. Contrast analysis of nut gain over the study period (Table 6) indicates a highly significant (P<0.01) difference between coconut intercropped with fertilized cassava (nut gain of 2,372/ha) and coconut intercropped with non-fertilized cassava (nut gain of -1,228/ ha).
Nut gain by intercropped coconut (1,172 nuts/ ha) appeared superior to that of sole coconut (-480 nuts/ha). Similarly, nut gain by coconut intercropped with cassava fertilizer I (3,064 nuts/ha) looked superior to that of coconut intercropped with cassava fertilizer II (1,680 nuts/ha). The huge differences however were not statistically significant (P>0.05). Nut gain varied significantly (P<0.01) across sampling times. However, interaction effect between cropping system and time on nut gain was not significant (P>0.05).
Evaluation of growth of young coconut…
DISCUSSION
Experiment I
Growth of young MYD x VTT coconut hybrid did not suffer stagnation under the cropping systems as increases in collar girth and cumulative leaf number across the sampling times were significant (P<0.05). The reduced vigor observed in the growth of intercropped coconut relative to sole coconut may be attributed to interspecific competition between coconut and cassava. According to Begon et al. (2006) interspecific competition occurs when individuals of two separate species share a limiting resource in the same location leading to lowered fecundity, growth or survival in at least one species.
In this instance, it was the coconut hybrid which suffered lowered growth; probably major limiting factor to nut yield given a critical leaf K value of 0.8% for optimum nut yield (Magat, 2003) . Consequently, change in nut yield of old coconut in the cropping systems was closely linked to change in leaf K with significant (p<0.05) coefficient of correlation (r = 0.798). This is consistent with the observation made by Andoh-Mensah et al. (2003) in which nut yield response to fertilizer application in old coconut was dependent on the level of improvement in the limiting P.
Change in leaf K was driven by the cropping systems. Old coconut intercropped with fertilized cassava benefited from the residual effect of cassava fertilization leading to significant (P<0.05) increase in leaf K and nut yield. The reverse was true for old coconut intercropped with non-fertilized cassava which suffered significant (P<0.05) through reduced nutrient uptake due to the aggressive rooting system of cassava (FAO, 2010) . Consequently, the observed nutrient status of the intercropped coconut especially leaf N, P, K and Mg concentrations appeared less superior to that of the sole coconut. The competition probably grew keener with fertilization of cassava as it triggered more active growth and tuberization (Ennin et al., 2009) ; leading to enhanced competitive ability in favor of cassava. This probably explains the superior growth and nutrient status particularly leaf Ca, Mg and K observed in young coconut hybrid intercropped with non-fertilized cassava relative to those intercropped with fertilized cassava.
Experiment II
Leaf K ranging from 0.47-0.64% at the onset of the study in the old coconut ( 
